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(54) SEMICONDUCTOR DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To relax the stress concn. 
on an insulation layer,, when the temp, changes by 
providing a heat sink held between electric insulation 
layers on the lead frame bottom face and forming a resin 
mold integrated with them, to form a uniform stable 
thickness insulation layer. 

SOLUTION: A high thermal conductivity type heat 
diffusion board 19, e.g. is fixed to a • power 
semiconductor element 11 via 9 solder 12, etc. The 
element 11. is fixed to a Cu lead frame .13 through a 
second solder layer 12. The lead frame 13 has been 
previously fixed to a Cu' heat sink 15 by a resin 
insulation layer 18. The semiconductor element 11 is 
electrically connected to a wiring layer by bonding 
wires 16, and the entire system is formed by an armor 
resin mold 17 in a single body. Thus it is possible to 
disposes a homogeneous and fiat insulating layer on a 
metal plate surface and relax the stress concn. on the 
insulation layer 18, when the temp, changes since the 
entire circuit is covered with the single-mold resin layer. 
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[«fSH9#©*HJ 

ft. «SUft»tt^ J 6-^FK:J:o-C^ISnfc«fi* 

s *» c>r . y - f ? u 

-A±Kl#3ft. UL 1 )- F*7u-ATtc«mm^)i 
%»SfHt- F-»*#ieg3ft> A>oK.b-hS/> 

zmmo'ptj: < t fc-stWrfflHcBa u/dg-c. cn e> 

H»z>8M* - ^ F K J: ^> t — f*WK titJ$ 3 ft . 

FjJ^EWWKll-OSflUB* 1 "5ft 0 . K U - F 
71/-A ©— S #3*9018 £ «*W -5 fctf>© - FBff- 10 
£ LTSWBI*-^ F©&ffiK«H<> 0 < B^tfJL/cli 

[nt#g2] 11*311 «c*5t>r» itiB**ft*?£. w 

mmsm&m t <om m k . K^^ft^^- J: »> t ¥fflj£R 
(D^umammrnvf htixmi&z ftfc c t zw&t 

t is*! 4 ] ifjjag 3 to* t, >r . friama^^is.D t Bfi 20 

us, is y a - 7 * s-frmm. # -r 5 f 

JiMMf &tf # y 7 5 FXWfll© 5 *©4>& < £ 
7* 5 =- 7 <fc -a xm& 3 ftfc c £ £ T 

[H§*J15 ] 11*314 ccfc-^r. Mfem^te^i't 1 ^ 

fc< £*>5 0 fe> h **r6 9 0 ftS^-Hz 

>K0*«fi7-f5-*^». fltfi)t3ftfct££1#®£ 
TS¥gf*3-lg. 30 

[000 1 ] 

[«HJ©!I^3&ffi#iJ] *»9iB. 
f- v VU&fr y - F 7 u- A±fc£iS 3 ft. 

FKJ ■3"Cfi5«3*ifc«« ! feWr 
CCH L . fcfcllJfttt© W«HP 4 y - F 7 U 

- A3SQSffiK«£tiBttJI&ft& 1/ T fc - F * £12 
HU fro&fc-F^>*©gffi#ftSBK8fflLfc1llig 

mm a * & £fcw#*Jfflr # % „ 

[0 0 0 2] 

[fle*©afB] ee*©c©«©^ t 7-¥^^g£o-c 

;)[©Zr)(DM^4i„ — OB&H1$flFfia^5- 22657 
5 #KBB553tlS. CtlB, fc-F*»?±fcb<«y 
-F7U-A±K;W-¥2£f*5f^£it8JSiSU AS 

<*gg-c«. ^7 t-F^^KSg 
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ttl»©Tfflf»tt{tiC£a&'C**. bfrLWb. 'X<D 

M-7-^ft^£t-F^>^£ 
©R8K:*fel§£/I£/r3 £l»fc«i>. I G B T (Insurated Cat 
e Bipolar Transistor) ft £*. 3l/> ^WJCC fcjim3 ft 

s#»*a><7 -¥-mwm?<Dmmmiy\,\ t - f 5/ 

>*Stffi4> L < «ft^Kii&iUi£SegT£2gk^3ftT 

c©»£fflHici&fw sa»©'<7 

J F©JSi&Kttli#*'), Wittf^>^-f©i@B9tt 

[000 3] ft©— Ott. ^^#1*^^3 - 63822^^ 
!^gfTI#ffr^¥6-80748#tC|ii7n3ftS. •fftfefc. 

£K©b - F ^±fc % ^»BBaaiH©BIBI%tB* r 
f*^. -ft©*-;l/ F t LTWre*»b3&/l/t?¥**§6 

g*mfi£-r5^©-c&s„ c©«jfiKj:n«. 
^zmmbtcmwm £t-F-»*£ ©WK^BiJi^ 

M^FK^'f K©^^jA*©sn*s&S£ft{Cffifll@©J» 

*tt»ftrfi<. S=F©HAW)»ll*i«*6R£l/T** 
ttHt6o#£J5c»). *SXiir©^U/c n a D M?:f#S© 
*5HL^„ a«©9Eb3B>5. ^Jl©a/S ; &^:fl{<:*< 
(«A«0 . 1 mmWT)^-r. l^ffi!n?:Tlf S C £ fcHaSI 
fi»^tt©ffi*>6IBLl». ft©— ?l*> ^W#i^fRBS52 

- 2282#SD f ^ia#ttt£#BS59- 207645*ttC 3 ft 

S. ?Ut>%. y-F^u-ARUft-Fi/^fHUclft 
IHtl»IIJi*»W. -#©«ll*-* F*JBJiSl/fct© 
r**. c©«fiSK:J:ft{i. 

XLtfi t\.**) Cft5rtHliB-r€)^m£L 

r. *3KtaT©y-F©»s*JUW«K»< 

ffiK <fc ft \tm 3 ©R «c SM^© y - F 7 U - 

"C. SJilg^fflMliftO. MfflftS^ffl^©ffi-r«F* 

[0004] 

[&9J* s JBfcbJ:5 4* , 4HH] *l69BB±IE8e*ffi© 
*ft-?ft©mH.^*»«L. fil^igKtt-C. iKfiffft^ 
•oyJ^©^-<7-^ftSg ; &ll31TSfe©T'&So "T^c 
fc>^. y-F7U-ARO't-F'»5'©»Ffl(C. 9\&. 
Ftf |4£ »S1©. ^©SM^MS^Sffl'T* C 

tiC^-oX. ^7-*3W*SR^©T«K*&Jl'C3c€l/fc 

fi©/<-7-*»fl®Mai^&. 

[0005] *^BJ©ffi©SW». SWBWtt'<7-** 
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[0 0 0 7] 1. &f*0!8±K#&?S&14¥^<*^# s ISt 

*suwttJ*sK-/uFK,fcoT«ateftfc«ai 

w#t/T:t-H'>*#iE«3*i. a»-3»t-hj/>* io 

r r c n"5=ji©@ss^*--^ F -> t — ttfttc * 

g&iigtf 

[0 0 08] 2. ±El«c*»l»r. flWB^fl*?^. 
gRHBSUfilM £©»H! K. «fc *) i>¥W% 

tt© *s & s ftfc^gftgg i r 

So 

[0 0 0 9] 3. ±aifcl»L±fE2K:4$l,>T. MIBS 
[0010] 4. ±IB3K*Jl»T. lulEtiaieSlSCf 

5 . ±IE4 «:*it>r. fljfEmstf&$ll t Pfc4>& < i 1 5 

Ottffi^— fe>F, JfcArt?t9 0tti|/t— fe>F©*R« 

fc. _ 

6. ±IE1 ft<,>t,±S5(c*Jl»T> iiufE2ff*[iI88±iCB'J 
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[0 0 1 1 ] 7. ±fE6K*Jt>T> BUlE^ft^^ig 
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5WCgffl1-£fifEffi^©gffl» KtiJfll-*-^ F© 
±fflffll ?ttt>%> fifBt-F-»^iliS*ffflii©Wc 
BEgSft. #ol£fc-;U F©±#fa# 1 6©!3:I5ffi©:4>ft 

[0014] ±IE*^BJ©1iSS; 1 - 9 (c J: SflMB«#© 

[0 0 15] 1. F7U-A±fC@Sf$n/ct6Hl^ 50 
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f^KRCWaSiWAtHajflifrf-i*^. Ch6@B. 
JRjWBBI**- ^ F K J: ■? tfi!S 3 ft/df jg©^ 7 
gftHgicM^ tty-F7U-ATiBK. 

-A- F*J-ftWK««3ti. F#^«WK*- 

|Eifg£IEgT£££©l5ltgfig#iB<> flfcKftfcU 
-< ayJ^[{b«:WS*t?*-4r- S 6 K ,. v.< 7 -¥a§<**** 

£Jgfn?#.&„ aft, CO«MMIKlW3ti*WPH9 

gpcc^ft©7^5-5r^WL/fl>-5= S£-5TJC&^{CJ; 

[0016] Fffl*llK-3i»rtt. tmo 

fit -or. »jt^tt©wtac«W{«***r* 

[0017] 2. ±ai(c*ic>t:. b5ie';-F7u-a 

6. -Mfciie^tt©{gi.>m»,iiti»li i &^ot:t- 

[0018] 3 . ±IE 1 4> h < ti±IE2 tCtet^T, BtTlE 
[00 19] 4. ±IE3{C*JC»-C> mtlMB^MPtifi, 

Rtf^yrs F3asji©5*©iJ>ft'< 

iLT*lS3*i4©try-F7U-A4t-hJ/>i'IB 

i©+^^ma*fe«t14* 5 ?#P.nSiftK: > iq#©%B«e 

gaiaipjflrc * s 6 k . iWEHMtRfi^w *> o < » 

;i«rf3SKrc\ ^7-^©Ta5KA 1 n4>l<»m 

o ft £8UB»*©flft» (6 ppm/K WT) tt^*WH£IWR 
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£ft£„ -Ttttot. f»lHR«. *Mi»Rtf'<7-*?-© 
rl am>asift<5, fflflU6WiKje**s*«fr4. 

cc-c. *n*ft©i*^&suKR$©*5«fc *©«(»■ 

/K) ©Witt, ar (15). am (5.9), as 
(3.5) X** -5c *©!££. ffiJgJ&MMK: VvvV* 10 

8£U =6^a-;i'©^±ffi«i>*cfiS&«Utiliit 
-ffi©*JS*«tA>rdd*t>fc. **>»tcj:4«llllt«4a 
yHJa»fi*affl1"*i. ±I3IRJIBK¥©1*JS*. am 
> a r > a s iti C tiSTti. tsJJJail&ilf 

jg^©j£#l!4 , £:^Iidi*Q'C , £. <sjHtt©Wiw«7- 

,^lli5g^©teJ:-€-©ffl(PPm/K) ©Witt, am ( 1 7~ 
23.5), ar (10-15), as (3.5) ?$> 

[002 0] 5 . ±fE4&C*5l>t\ fufB^fttftliJf ©Jf 20 
K4>ft< i4>5 OftS^— fe> F©7 -f 7-£^t?/c 

to. y- F?u-Att - h'»^p H Ti©i^fiCi: : &fi< 

[002 1 ] 6. ±IB1 fcl/< tt±l25«:*Jl»-C. ^7 

[0 02 2] 7. ±IB6Kfcl>-C. ffiB*^**^ %IB 

hBftEifcEiM"*©"*?. «ffli3St#°Jfife-C*S. 
[0 02 3] 8. ±e7{C*Jl>T. 4>ft < <b fcioiB^SS 

tciiimttwc. ^gq*^©*^©?*A4iis±-r4t 

[0 0 2 4] 9. _hiB8{Cfcl>T. iiiriB8JJJit-.il' F© 

^a5(C2«t±i-rsfriB^©^ffiSP* s . »wre j &-.>i>F© 

±BB«. -Tfttofe. ftffifc-F^>*£tt5#W©ffiK 40 
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<£kfi§JKB2gS*ifc$®i-f*©-C, 

^ > ft i* <b ©^IBISKRiy &l/< ttiUffiSgftt^+ftfi < 

[0025] 

[»H©iSi6©J!3»] JJTF. *!6iJB*£«WcJ:^t3 
6Ki¥*fflKKi|l|T$*«. #fBJI!ttC*i6KIKe3titt 

[0026] HSfeWI 1 

0 1 {C#fc9l©-2S*WK«fc4l*^^*^- W*. 

\mvWJ&?ZT5®Bm&<D®fc%M 1 9 £¥ffl 1 2 ft 
£©^K{C J: 0 l$JLfc-I-G-B T (InsulatedCate Bipol 
ar Transistor)^©'"??-****?- 1 1 3 *>{C 

jd2©*HJii 2*^LT«Ry-F7u-Ai 3±tt 
sarins. c©y- 1 3tt^a>. 8i)JH8» 

11 8K«fc-j-C»t-Fi'>i' 1 5K|f3nfc«>© 

Cft6Sf©»§g$ttm 7ppm/K T?£> 
S„ ;-?7-¥«<*f^l ltt. aUKR*ft3 .5ppn/K 
r&O. T )l Z -V AOtfy? -< >*7-f + l 6&C4:») 
KWl«c«««K:«^S*i. S^fl^BHIfBi*--* F 
1 7fcJ:9Hft5Sffi3*ifcl«fi-C*S. tfJMfiKJIl 8 
Stfi'rlSSfllit-.fl' F 1 10MMW&Z%} 1 5ppm/K 
t Uc#1«®©>'<7--£&&ilgtt#©IgK: 5 fc ->tft 
fiSSftS. 1 0 mmx 1 0 imi©^teiJ(S 1 9 ±©0f 

jEffiWC. 7 mmX 7 mm©¥&#*S?- 1 1 t L~C<D I GB 
T*T-4 2 4*ffl«£r*. y-F7U-Al 3 

TBit-hS/^f 1 5±ffli©ffl{c, 0|*.tf#5*>l 
*Ki#*^ffllt*diSIS#A:. J*3 0 . 1 5 mm ©8J 

l§ 1 8 -5. C ©K*£fr tt 1 8 0 -C, 5 0 kq/ 

on 1 . IMiLfc. COJIMttSrSl 9 1 1 

iy - F71/-A1 3 i^siC'fw^i^'t'l 6(C<fc 

[0027] ±ffiier!S«3ftfc--a©BIS*. 

Unc-fevFU Bf^fiSWJ^ttiso^cr, gftu&tcj:-? 

Tttlli*-* F 1 7 £fi£J&U J: 4^7 

f*gg£f#£,, $HteWlrtt. »*-a-f i 7ffltmi 

[0028] 

imi) 



7 



(5) 



a 1 



ftfflW- 1 0-93 0 1 5 
8 



l 1 Jm| 
ft 


02 a It 


0 u V/ — ^1/ /"tWy^Siltf + VttlBH 


9 U ■ 




1 0 


7 I y w Jb/ H>7 u'^iwflB 


5 2 


h U 7 iZJb*^7< > 


1 




4 




2 




1 




1 




1 0 




6 4 3 



20 



30 



[ 0 0 2 9 ] m 1 ©IE£W(]£«£:Si±£^-r 0 **W 

#1 8 0 Okgf /nm 1 i*<. rt8P*fiHrrSfc«>Ki& 
g&PMttfc^fllU"^-^ £fc, m&B&i* 1 5 ppm/ 
°C 4ffil»©?. J&fc. K{t&©fc-F~»*l 5©£ 
»Hitt4 0Mm4/JvS<. 2SfB±IWIH©&t»*aHc* 

&*). (Kisaa*«ffi*r»4. mtf&&^t*s$¥3-6 

3822 #(CB*3n4ffi*SaBKj:h«Lr. ¥#£tT© 
l^<DBffl*5B[^T*-2)o — iiS§«^l€:jib-rO 

£JHdl 1 5 0 W/SR^KH^oafflftfff 
^-C$>S. £^>FJi4©W«Ettil>&< 4t2 .5 k 

V £H3TC#£. 

[0030] **ttW-C»*»ft*iF 1 1 4 l/C. I G 
BTJR-7-4 2©Wcol»r^L/c55S. WUSMO h 
7 y 1? * * ft 4* ffe©£ JRttJR^T *^>tlC>. 

[003 1 ]*fc. #*»WCtt«»*-A F 1 7 «c£ 

©t*t4Wittt'< l jy+. Sft&JR. S^bT 

ft{fcajRtc4*-c*r>-CJ:i.>. *fc. 
ttCtt. ttUlttttlll 8©ttHlt*S4L-Cx#*^*Kt 

Jl§£ i > -5 > "C 0 fc# . eft «ftfe©SifllSW*4 

riotK, WittfT^y*3fi<>0<«#y'f 5 F3R 

ft 4" ©Sift"- 34 t-Fi/>* 

1 5 4©nuc^"c. mm? u < * y - 

i,T#5;*ttM£©Wc^t>"C5*kfcj&*. ^tf-^yy 
»/A3it, »ts*. Sftrji/s sib* 

p>, F. TJUSt, #7*fc4'f6©tt£lt& 

*fc#tf-rft^^7 ^ v-tLxmrn-csz. com 
**y-:/Eiw#ftifli*fc7^-*a»H5t** so 



40 



[0 03 2] *HJ6ffJ©ffe©^WI4 U-C. y - FiS^ 
2 1 £±[6]* ft $9 IiJLfc#£02 iCTjVT. 

±ffl^p,©SU0±-C^-;v F«ll©rtflBK:awasPE{t 
l/fc»* 1 -f >3 5 4©2IBieft4t< B 

[0033] xmi&M-cit* ¥m#m* 1 1 4iM£R« 

1 9£^&WX/e«£l,Tjm>5^fc^^l'fc* 5 > 
*©*ffi-C*o-CJ:l». -Ttefefe, ^W**^ 1 1#1B 
g3*aSy-F7U-Al 3©±ffiSCffet<»Tffl© 
BfJEffiiBK. J»K;»«19ftm««^ffWl/fc«>© 
fc^JWWTf*. 'XUt?> c©y-F7U-Al 3Kt 
-hS/>fl5*>L< 1 1 

[0 0 3 4] ^ife^l2 

3iC^T„ 4l5l«©^ffi(cj:-pt: > 3ffi$%S 

i®4b'T©>'< , 7-*^a-;l'?:fltfiSL//c4>©r*S. H 

SSffl^-f^-- F*^ 4 1 SBST-tSBOfcW^^^ 
-^§154 54. IGBTS^4 2 4y-*-l r -.'l'#-f* 
- F3R-7-4 3*t*tfcJ4-jfc»». ^tt 1 2 

-^gP4 6 4^n^n^fi£u-ri^„ 0*©»f©* 

•C. GttIGBT*^-4 2*IBBl"r4fc»©4 , '-H. E 

»i= ^ ^©y-FSST-^-e-n-en^-r. r, 

S. Ttt3flK««B*. U. V, W»-=&-^ft4?r|g 

«i4aaH»t?*»j. ccr©iE&£«rs. 

[0035] Hififfj3 

*|SW©fl!l©llttWK J: S¥«#SB©IRiHaWiia*H 
4 K^T. ISWW 1 4P]«©^(C «* oT» U - F 7 U 
-A 1 3±©BfSffiHKlK»©^7-*a(fl*^l 1 K 

6©SHB«:#yT5 F^JiSI (fflAfffi^'W?^- 

Hift^ia) *^fli-r4. WSSW^BfiO . 1 run 4 



(6) 



b<&l». COtcib. i]|BM5tfiii-300/im© 
iBBicp|$l$*T.3©a 5 a* U>„ 
[0 0 3 6] HSS0H4 

-A 1 3±©j3fr£{igK«£fc©^?-^ft^ 1 1 K 
J: 9. ^7-*@B*«fiS-rS. C©St^l 1 

ilBUri"**'- FKttfll I C 3 1 %dtf*HW@B5RRC^ 10 

•J - F? U-A 1 3 ±©SfS{4SCc. $JIBX£**!&J& 

t>T@3g-ra„ c<D?v> me^si 3 >v 

[0 03 7] JU560«5 20 
06 CC. @8^0? £0£07 CC-C-tl-etl^T. 

a i ©«a©fl!iK. y- f«b i c 3 i . ¥ 

3 3tt£*ftl*.. SM®JfflW3>. SiSl!SS^3 4=S:ff 
[0 0 3 8] *Kff'f>' < -3'*Hffi'f>j'i'^a>* 

fc. «^<fc*#5»fliBLttJB«Cj:*«S[tet>W.»C 30 
[0 039] 

[*?&©«&* J «±JBMBOfcJ:5tt:. **9i«:J:titf^ 
©$:£#*£>. 

[0 040] 1. y- F7U-M 3±fC, ^ftSR* 

[0041] 2 . miz^mm* 1 1 y - f? u- 40 

AntWC. (RittHRlOfcfl-LTStfSfl*© 

■5. 

[0 04 2] 3. HBE*SU8»»*W»itt**K:«fcoT* 

[0043] 4 . ±iB3©ifi*JB. F«macm 
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WOT. iS^Mffltt*^^"^^** 3 *^" 
[0 044] 5. ±IB4©*6^S*tC^S7 * 9-* 

£fc©T, »IMI)i©liaSK%fi<»**ft. 

[0 045] 6 . ftSXIiigtf. 1 1 

illlKjfiftKEIlStl*©^. M^*SI©^4B#{C. «fc 

* i — fttb 0 /cfltjt© 4 > > < - * 6 tl i> . 
[0 04 6] 7. 7"y>FiH«©3 6^ffl-rS©f . 

[0047] 8 . $#14©JIW& nJftttlftBt 3 7 *. X 

-?-i 1 sasc;#> t 1 -/ >y-7-f+i 6©afficc^-r 

[0 04 8] 9. y-FWfz 1©£HKM*. t-F 
FiC^lfflffiliJfiH-^iti. WHStoWfilhU KdfH 
[0ffi©ffi#^l5iW] 

[0 1 ] #&n©-miWfci*^?-**fl*«©K 
[02] ^^©ffiOlittWKJ:*^?-^***© 



[03] ^m<Di&<Dmmmi l c<i:i>^v-^m»^s.(D 



[04] ^^©ffiollttWtcfci^^-^NIfl^it© 



[05] *»w©fl6©IO*Wc£*^7-^f*ll«© 



[06] #!feBJ§©— HJ6{f||K«t4^>-''«-* J 6^a-* 



[07] $ffenj§©— flifeWcJ:*^://*-*-*^*-.'!' 
[flF*i©8Min 

1 1 -*3f fl*^. 1 2-*ffl. 13-y-F7U- 

1 7-^iaflit-* f\ 1 8-^fli*6si. 19-sa 
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